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Abstract
This study compares the efficacy of the use of wordlists and that of flashcards, the
effectiveness of L1 definitions and L2 definitions, the retention of words with concrete words
and abstract words, and the conditions under which concrete and abstract words are better
retained-flashcards vs. wordlists and L1 definitions vs. L2 definitions. In the experiment, 24
Chinese ESL students studied 64 low-frequency English words. Of those words 32 words were
studied by flashcards and the other 32 through wordlists. Also, 32 were concrete words, and the
other 32 abstract words. Also, of the 32 concrete and abstract words, 16 were given L1
definitions and the other 16 L2 definitions. Paired t-tests indicate that there is no statistical
difference between the use of flashcards and wordlists. However, a statistically significant
difference was found in the superiority of L1 definitions over L2 definitions and in the longer
retention of concrete words in comparison to abstract words. Furthermore, it turned out that the
choice between flashcards and wordlists did not affect the long-term retention of concrete words
and abstract words. However, the use of L1 definitions resulted in a longer retention of concrete
words, but not of abstract words. The results carry a great deal of implications since the use of
wordlists and L1 definitions has recently been shunned by many researchers, teachers, and
students alike for the sake of the use of flashcards and giving definitions in L2 or the target
language.
Keywords: vocabulary learning strategies, flashcards vs. wordlists, L1 definitions vs. L2
definitions, words with concrete meanings vs. words with abstract meanings.
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I. Introduction
The use of flashcards and wordlists in vocabulary learning is one of the most commonly
used strategies. Flashcards are usually created with the target word on the front and the meaning,
whether it be in L1 or in the target language, on the back of the card. Wordlists, on the other
hand, have both the words and their meaning on the same side. Quite frequently, the target words
are listed on the left side of a piece of paper, and their meaning, again, either in L1 or in the
target language, is juxtaposed next to the words.
The efficacy of flashcards and wordlists has long been debated. Many people believe,
researchers and learners alike, that the use of flashcards is superior to the use of wordlists
(Komachali, and Khodareza, 2012; Mondriaand Mondria-de Vries, 1994; Schmitt and Schmitt,
1995) due to the fact that the definitionsare provided on the back, instead of on the front. This,
they insist, gives learners an opportunity to attempt to recall the meaning of a word presented
before flipping over the card to check its definition. Some researchers, however, believe that the
use of wordlists has been prevalent in many cultures and therefore highly effective in helping
students learn and memorize new words (Baleghizadeh and Ashoori, 2011; Coşgun, G., 2016).
This disagreement is still ongoing, and the current study is motivated by it.
Other than the use of flashcards and wordlists, the inclusion of L1 definitions and L2 definitions
has also been a bone of contention in terms of vocabulary learning. While the bilingual approach,
which involves the mixture of L2 words and L1 definitions, is commonplace (Folse,2004;
Liu,2008; Storch and Wigglesworth,2003), some researchers, teachers, and even learners firmly
believe that the definition of a word also has to be given in the target language. Some even think
that the use of L1 in L2 learning will hinder the progress and eventually have a detrimental effect
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on language learning. This stark contrast between these two positions-for L1 and against L1- also
provided the driving force for the current study.
The abstract/concrete nature of vocabulary words is also considered in the current study.
The primary purpose of doing so is to see the influence the use of flashcards/wordlists and the
inclusion of L1/L2 definitions may have on the retention of words with either abstract or
concrete meanings. Needless to say, the retention of abstract words and concrete words in
general, without considering the possible influence of learning strategies and kinds of definitions,
is also investigated.
The specific research questions of the current study are as follows.
(1) Which learning strategy is more conducive to a longer retention, flashcards or wordlists?
(2) Which way of presenting a definition is more helpful for a longer retention, L1 definition
or L2 definition?
(3) Which type of words is better retained, concrete words or abstract words?
(4) How do the use of flashcards/wordlists and the presentation of L1/L2 definitions affect
the learning of abstract/concrete words?
The subjects of the current study are Chinese students enrolled in a public university in
the US Midwest. They were given 64 words (four sets of vocabulary) in total. Half of the words
(n=32) are learned through wordlists and the other half (n=32) through flashcards. Also, half of
the words memorized through wordlists (n=16) were given L1 definitions and the other half
(n=16) L2 definitions. The same pattern was applied to the words studied with flashcards; half
(n=16) given L1 definitions and the other half (16) provided with L2 definitions. Additionally,
32 of the 64 words are words with concrete meanings, such as “coaster” and the other 32 words
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with abstract meanings like “aegis.” The following table demonstrates the make-up of word set,
which contains 16 words.
Table 1. The Make-up of Each Vocabulary Set
N=4 concrete words with L1 definition

N=4 abstract words with L1 definition

N=4 concrete words with L2 definition

N=4 abstract words with L2 definition

This make-up is identical throughout the four sets, regardless of whether the words are presented
by means of flashcards or wordlists. Each group studied two sets of vocabulary words at a time
under both flashcard and wordlist conditions, thus studying in total of 4 sets. Once each group
had finished studying two sets of words with either flashcards or wordlists, they were given an
immediate posttest and one week later, they were given a delayed posttest. In the following
“literature review” section, pre-existing studies will be presented in order to ground the current
research to theoretical backgrounds, and thus, justify its purpose.
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II. Literature Review
Importance of Vocabulary
Vocabulary is an indispensable part of language learning. Many researchers
(Zimmerman, 1997; Schmitt et. al. 2011; Wilkins, 1972; Folse, 2004; De Groot, 2006)
emphasized the importance of vocabulary learning in mastering both the first language and
second/foreign language. Schmitt (2000) argues that lexical knowledge is essential to
communicative competence and second language acquisition (p.55). Zimmerman (1997) found
that native speakers tend to understand ungrammatical sentences with correct vocabulary words
better than grammatical sentences with incorrect lexical items. Wilkins (1972, P. 97) similarly
stated that “without grammar, little can be conveyed; without vocabulary, nothing can be
conveyed.” This quote indicates that the historical grammar-centered language classes have not
prepared students for their communicative competence. Rather, by neglecting vocabulary
learning and teaching, students were often deprived of proper tools for conveying their thoughts.
Analogous to Zimmerman’s finding, Wilkins also emphasizes that, even if grammar is perfect,
intended meanings can be subject to being misinterpreted without the use of proper vocabulary.
Nation (2011) found that vocabulary plays an important role in all four skills-listening, speaking,
reading, and writing. Similarly, Huckin et. al. (1995) showed that second language learners
heavily depend on their vocabulary knowledge. Without any vocabulary knowledge, therefore,
their progress can be severely compromised.
In reading, which is an activity of high frequency both for native speakers and second
language learners, the proportion of vocabulary known to the reader for reasonable
understanding of a text should be approximately 98% (Hu and Nation, 2000). Therefore, it is
obvious that individuals with more vocabulary will inherently be better readers. Biemiller(2003),
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in a study involving the first language acquisition of disadvantaged students, made a similar
observation that the size of vocabulary, indeed, was an indicator of being a successful reader in
school. The benefit of knowing many words is not restricted to reading. According to Folse
(2004), being a good writer, speaker, and listener is also closely correlated with having many
lexical items in the repertoire. Even decades ago, Seashore (1948), while observing students who
learned English as their first language, found that vocabulary was the best single index of the
prediction of academic achievements.
Even though there has been a great deal of change in the trend over the past decade as
Nation (2013) noted, the significance of vocabulary learning and teaching has long been
neglected (Zimmerman, 1997; De Groot, 2006). Instead, almost disproportionate amount of
focus has mistakenly been placed on grammatical accuracy (Folse, 2004). This type of tendency
is prevalent in many Asian countries, including China for many reasons. According to Liao
(2004), many Chinese schools overlook the importance of communicative vocabulary skills
because of a bigger class size. The fact that most of the school tests, including the college
entrance exam, are grammar-based hinders progress as well. While perfectly arranged
grammatical structures were imposed on students, they were deprived of the ingredients with
which to fill in the structures-namely, vocabulary. De Groot (2006) points out that the possible
reason why vocabulary has been eschewed by researchers, linguists, and language teachers alike
could be the vastness of the lexicon. Truly, the number of vocabulary words in a language is
prohibitive, and its mastery seems to be an unobtainable goal. However, not all words occur at
the same frequency in any language. This means that by focusing on high-frequency words first,
language learning and teaching, and even research on vocabulary, can be a more manageable and
feasible task.
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Intentional and Incidental Vocabulary Learning
Vocabulary learning has been divided dichotomously-incidental vocabulary learning and
intentional vocabulary learning. Incidental learning (Hulstijn, 2013) refers to the acquisition of
vocabulary without intending to memorize it. An example could be picking up new words from
listening or reading. Intentional learning (Hulstijn, 2003), on the other hand, involves a
deliberate commitment to memorizing words or grammar rules. The efficacy of these
twodifferent vocabulary learning strategies has long been debated by numerous researchers.
Ahmad (2012) and Nagy (1995) advocated the efficacy of incidental vocabulary learning. The
effectiveness of intentional vocabulary learning has also been explored and corroborated by
some (Meara, 1995; Webb,2009; Yang and Dai, 2011; Zahar et. al., 2001). At the same time,
some researchers took a middle ground and contended that the intentional vocabulary learning
and incidental vocabulary learning are in a mutually complementary relationship, rather than
competing against each other (Elgort, 2011; Hulstijn,1992; Hulstijn,2011; Waring and Nation,
2004; Zahar et. al., 2001).
Incidental learning, although there are many ways of achieving it, is often considered to
stem from a cumulative increase of vocabulary simply from reading (Nagy, 1995). Nagy adds in
the same article, which concerned the vocabulary acquisition in a first language, that a bulk of
vocabulary knowledge is attributed to incidental learning. Ahmad (2012), in his study with Saudi
ESL learners, demonstrated that the group that was given test that involved incidental and
contextualized vocabulary learning strategy performed better compared to students who were
presented with tests requiring intentional vocabulary learning strategies. In the tests in his study,
25 questions involved intentional and decontextualized vocabulary skills such as choosing
synonyms and antonyms, crossword puzzles, and words substitutions. The other 25 questions, on
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the other hand, required students to read passages and contextualized sentences to be able to
decipher the meanings of the words correctly. The test results demonstrated superiority of
contextualized and incidental vocabulary learning skills. He also adds that the fact that students
are forced to infer the meaning of unknown words in a context results in stronger vocabulary
acquisition. Similar studies (Pitts et. al., 1989; Day R. R., Omuraand Hiramatsu, 1991; Hulstijn J.
H., 1992) report a remarkable increase in the size of vocabulary in foreign language learners as a
result of incidental learning. Pitts et. al. (1989) found that adult second language learners can
acquire vocabulary from reading. Omura and Hiramastu (1991), with their study involving
Japanese EFL students in high school and university, found an increase in vocabulary through
incidental vocabulary learning from reading for entertainment. Incidental learning, however, is
an extremely time-consuming method (Webb, 2009) in which a tremendous amount of reading
needs to be done in order to acquire a sizeable number of new words. Therefore, there are other
researchers who believe that intentional learning has advantages over incidental learning
(Meara,1995; Webb, 2009; Yang and Dai, 2011). Meara (1995) argues that intentional learning
is not only effective but also necessary especially during the beginning stage of language
learning. The reason behind his argument is that for second/foreign language learners to be able
to engage in incidental learning, they should know a great deal of vocabulary already. Intentional
learning, on the other hand, enables language learners to learn as many words as possible in a
short amount of time (Yang and Dai, 2011). It is also mentioned in the same article that the
prevalence of intentional vocabulary learning is related to the cultural and historical heritages of
the Chinese.
Lately, it has been posited by many researchers (Elgort, 2011; Hulstijn, 1992; Hulstijn,
2011; Waring and Nation, 2004; Zahar et. al., 2001) that incidental learning and intentional
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learning are not in a mutually exclusive but complementary relationship. In other words, each of
the strategies hasits own value, and therefore, a place in language learning and teaching. Hulstijn
(2011) maintains that neither incidental learning nor intentional learning is necessarily superior
or inferior over the other. Along the same line, he comments that the reason why intentional
learning can complement incidental learning is because at times the sole use of incidental
learning is insufficient to learn vocabulary. What he means by this is that incidental learning
such as guessing the meaning in a context is slow and error-prone because there is a chance that
learners might incorrectly infer the meaning. This danger can be mitigated by presenting the
meaning of the words to learners, hence intentional learning. Elgort (2011) puts forward that
intentional, or deliberate, word learning, such as the use of flashcards or wordlists, is both
efficient and effective, and it can trigger vocabulary acquisition. However, in the same study, it
is added that intentional learning should not be used exclusively by language teachers and
learners. Rather, it should be combined with incidental learning so that students can use learned
words in a variety of meaningful contexts. A similar observation was made in another study by
Waring and Nation (2004). In discussing incidental learning, they argued that it is improbable for
language learners to remember words that they encounter just once while reading. Rather, it has
been shown that at least six encounters are needed (p. 17). While Waring and Nation do not
dispute the importance and contribution of reading in terms of language learning, they concur
that intentional learning should complement incidental learning. Zahar et. al. (2001) also
acknowledge the significance of incidental vocabulary learning through reading by postulating
that reading is the primary source from which L1 speakers obtain a great deal of vocabulary. At
the same time, however, they give a caveat that the same standard cannot be applied to second or
foreign language learners since they have a rather limited amount of time. Therefore, incidental
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learning must be accompanied by intentional and direct vocabulary learning. Since the
importance of intentional learning has been established by aforementioned studies, now we will
move on to the next part which compares the efficacy of two most representative intentional
vocabulary learning strategies: wordlists and flashcards.
Which is More Effective, Flashcards or Wordlists?
Flashcards and wordlists are most commonly used vocabulary learning strategies. There
have been several studies conducted on the efficacy of each (or both) vocabulary learning
strategy (Baleghizadeh and Ashoori,2011; Coşgun, G., 2016; Din and Wienke,2001; Komachali
and Khodareza,2012; Mohammadnejad et. al., 2012). The main purpose of these studies was to
find out which vocabulary learning strategy led to longer retention of words within second
language English learners. While some studies (Komachali and Khodareza,2012; Mondria
andMondria-de Vries, 1994; Schmitt and Schmitt, 1995) verified the superiority of the use of
flashcards over the use of word lists, this result did not persist in other studies
(Baleghizadeh,andAshoori, A., 2011; Coşgun, G., 2016).
Before going into presenting studies that demonstrate the efficacies of flashcards and
wordlists, it is worth mentioning at this point what exactly studying with flashcards and wordlists
involve. Flashcards usually have the words in a target language on the front side, and their
definitions on the back. The definitions can be given either in the target language or learners’
first language. Learners are expected to shuffle and rearrange the order of the cards as they
memorize the words on multiple occasions. The cards are not supposed to be flipped until
learners manage to come up with the definitions of the words. Wordlists, on the other hand,
present both the words and their definitions on the same side, with the words typically written in
a left column and their definitions right next to them, with or without example sentences. Unlike
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the flashcards, learners cannot shuffle or rearrange the order. Therefore, they usually look at the
words and meanings simultaneously or cover the meanings as they attempt to confirm if they
guess the definitions right.
To begin with the side that claims advantages of flashcards, Baddeley (1990) argues that
flashcards are superior to wordlists because it induces retrievals due to the very fact that the
words are written on one side and their meanings on the other. Each time students study with
flashcards and try to retrieve the words’ meaning, it strengthens the retrieval route.
Komachaliand Khodareza (2012) provides two primary reasons for the superiority of flashcards.
First, language learners can easily and flexibly rearrange the cards depending on their level of
mastery. If certain words have already been internalized, they can set them aside and, instead,
work on the ones whose meanings are elusive. Second, as Baddeley mentioned, the fact that the
definition is on the back gives learners an opportunity to recall the meaning of each word.
Likewise, Nakata (2008) puts forward the advantages of flashcards by pinpointing weaknesses of
word lists, one of which is a lack of recall, resulting from the juxtaposition of the meaning.
Unlike flashcards in which the definition is given on the back, on many occasions the definition
is given right next to the words on a word list. This very trait may deprive learners of attempts at
recalling the meaning. In addition, with the use of word lists, learners tend to remember items
listed at the beginning and at the end better. In other words, the positioning of vocabulary words
can affect vocabulary learning. Similar findings were also presented by Mondria & Mondria-de
Vries (1994). In their study, the use of hand computer, which is another name for flashcards,
turned out to be more effective by virtue of the fact that multiple repetition is possible. In this
study, the superiority of flashcards was attributed to the fact that flashcards can be repeatedly and
sophisticatedly re-organized, unlike wordlists in which the words are in a fixed order (p. 56).
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On the contrary, Baleghizadeh and Ashoori (2011), although acknowledging the benefits
of flashcards, did not find compelling evidence that supports the remarkable superiority of
flashcards over word lists in their research. In a study done in a junior high school in Iran with 18
male students to compare the efficacy of flashcards and word lists with a t-test, the participants
were divided into two groups and learned identical vocabulary words. However, flashcards were
used for one group and wordlists for the other. When students were taking the posttest, they were
given twenty words in L2, and they were expected to write the definitions in Farsi. On the
delayed posttest, which took place two days after the treatment, they did observe a slightly
higher average score from the flashcard group (16.83), than from the word list group (15.55).
However, this difference was by no means any statistically significant, with its p-value
exceeding the acceptable 0.05 level. Coşgun (2016), in his study on the effectiveness of word
lists, corroborated the positive effects word lists can have on Turkish students’ English
vocabulary learning. Even though this study did not particularly attempt to compare the efficacy
of the use of flashcards and word lists, the fact that the use of word lists did in fact bring about
positive learning outcome makes it difficult for language learners and teachers alike to rule out
the use of word lists.
As can be seen above, it is never easy to decisively conclude that one learning strategy is
always more effective than the other. While the efficacy of flashcards is indeed empirically
proven in some cases, the same result was not produced in others. Nevertheless, the advantages
of flashcards cannot be denied, and they provide a great justification for the current study. In the
next section, a new dimension will be introduced to the use of flashcards and word lists; namely,
the use of L1 and L2.
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Inclusion of L1 Definitions in Vocabulary Learning
Due to the recent emphasis on communicative language teaching and learning, the role of
the first language in a second language classroom was minimal, if at all. It is a common belief
among many language learners and teachers alike that L2 words have to be learned in L2and
resorting to L1 translation is inherently harmful to language learning. In the same article he
reports that many teachers are afraid of integrating students’ L1 in the L2 classes for the fear of
the L1 dominating the classroom activities when the use of L2 is the primary goal of the class.
Although this type of thinking is prevalent, it is undeniable that L1 translation is possibly one of
the most commonly used and preferred vocabulary, or more generally language, learning
methods (Folse,2004; Liu,2008; Storch and Wigglesworth,2003). In fact, it is impossible, at least
at the beginning stage of language learning, for learners not to think about the L1 translation
because the first language is the linguistic resources learners initially rely on to facilitate their
language learning. Liu (2008) found that, in a study with Chinese students of English, not only
do adult ESL learners have a positive attitude toward L1 translation, it is even efficient and
effective because adults have already established world knowledge and notions in their L1,
which means they can simply give their L1- label to a new L2 word. Nation (2001) maintains
that language learning is effective when the language focused learning, such as the use of
wordlists or flashcards, is combined with L1 translation. The presentation of L1 meaning in a
stack of word cards facilitates students’ progress and enables fast growth in learners’ vocabulary.
Grace (1998) argues in her study that, at least at the beginning stage of language learning, L1
translation is necessary because it ensures that L2 learners make a correct inference and
association in the process of learning vocabulary. She also found that sentence-level translations
may promote retention of correct word meanings. In their study of Dutch students of Italian,
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Lotto and de Groot (1998) found that students who worked with translation, translating Italian
words into Dutch, retained more words. Similar results were drawn from studies on the use of
glosses (Hulstijn, et. al., 1996; Laufer and Shmueli, 1997). In their study of Dutch learners of
French, Hulstijn et al. (1996) identified that marginal gloss translations of French words into
Dutch resulted in better vocabulary learning. Similarly, Laufer and Shmueli (1997) observed that
words presented in the form of L1 glosses were always retained better than L2 glossed words.
Other research reports (Lado et al., 1967; Mishima, 1967) also support this stance by stating that
vocabulary learning is better when the meaning on flashcards was written in learners’ first
language. Chen (1990), in a study involving native Cantonese speakers, tried to determine which
mode of studying would be more effective for memorizing English vocabulary between using L1
definitions and L2 definitions. Each participant was shown pictures of items with unambiguous
Cantonese and English names. Then, they were asked to name half of the items in Cantonese and
the other half in English in order to compare the response time. Turns out, the response time for
naming items in Cantonese was consistently faster than in English, at least at the beginning level.
Given the research results above, it would be inflexible and unwise to strictly adhere to
the use of L2 definitions for wordlists and flashcards. Therefore, in the current study, the
variables of the presentation of L1 definitions and L2 definitions will be utilized not only to
compare the efficacy of flashcards and wordlists but also the efficacy of L1 and L2 use in the
second language vocabulary learning.
Which Type of Word is Better Remembered, Concrete or Abstract?
The last element that needs to be reviewed in the literature review is the difference
between words with concrete meanings, such as “elephant” and words that have an abstract
meaning, like “peace” in their retention in language learners. While there was one study that
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found that there is no difference between the retention of concrete words and abstract words
(Richmond and Ninch, 1977), the majority of the studies done on this topic proved that the
concrete words are more likely to be retained in language learners for a longer period of time.
Walker and Hulme (1999) showed that words with concrete meanings are consistently
retained better in speaking and writing; in other words, in two different forms of language
production. Similarly, Dukes and Bastian (1966) found that the recall of abstract and concrete
words was equated to the recall of something meaningful and something meaningless. Thus, in
this study as well, significantly more concrete words were recalled by the participants than
abstract words. Kroll and Marves (1986) proved the stronger and longer retention of concrete
words by measuring the speech with which the participants came up with either concrete words
or abstract words. The results demonstrate that a small speed advantage was detected, meaning,
it took shorter time, when the participants were expected to recall words with concrete words. In
their study concerning bilingual German-English speaking participants, Winograd, Cohen, and
Barresi (1976) also found that through three different recall techniques-semantic recognition,
free recall, and memory, concrete words were retained better than abstract words.
The superior retention of concreteness over abstractness was found not only with words
but also with sentences. Holmes and Langford (1976), with a classification task and a free recall
task, attempted to measure the participants’ processing and recall of concrete sentences and
abstract sentences. Significantly more concrete sentences were classified faster than abstract
sentences, and more words from concrete sentences were recalled than the words from abstract
sentences. Some abstract sentences were even omitted from the recall. Klee and Eysenck (1973)
produced a similar result in that concrete sentences were consistently comprehended and recalled
more rapidly than abstract sentences. Although the majority of related studies point to the
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superiority of words with concrete meanings in terms of retention, the current study was
designed to reconfirm if the same trend would appear. In addition, the impact that
wordlists/flashcards and L1 definitions/L2 definitions would have on the retention of
concrete/abstract words is to be explored in the current study.
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III. Methodology
Research Questions
Given the fact that intentional vocabulary learning does make a contribution to the
increased vocabulary size of second language learners, the research questions of the current
study are as follows:
a. Which format of vocabulary learning leads to longer retention, flashcards or wordlists?
b. Which presentation of definition is superior for longer retention, L1 definition or L2
definition?
c. Which type of words is retained longer, abstract words or concrete words?
d. Which learning strategy (flashcards vs wordlists) and definition presentation (L1 vs L2)
are more conducive to learning abstract/concrete words?
Hypotheses
As an outcome of the current study, the following results are predicted.
- Flashcards will be more effective for longer retention than wordlists.
- The inclusion of L1 definitions will enhance the retention of newly learned words.
- There will be a difference between the retention of abstract words and that of concrete
vocabulary words.
-The use of wordlists/flashcards and L1/L2 definitions will bring about a difference in the
retention of concrete/abstract words.
Participants
A total of 24 Chinese students were recruited for the purpose of this study from a public
state university in the Midwest. the 24 students, 12 were male, and the other 12 were female.
The average age ranges from 19 to 23, mostly freshmen and sophomores although there were a
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few juniors and seniors and two graduate students. The proficiency level of participants was not
deemed significant due to the nature of the current study. The gender of the subjects was not an
independent variable of the current study expected. In other words, the gender of the students
was not taken into consideration for the current study.
Materials
Source of vocabulary. A total 64 low frequency vocabulary words were chosen from the
word lists presented on Paul Nation’s website (see also, www.victoria.ac.nz/lals/about/staff/paulnation#vocab-lists), in which words are introduced from the first most common one thousand
English words to the tenth most common one thousand English words. In order to ensure that the
minimum number (if not none) of the words included in the wordlists and flashcards had already
been known to the subjects, vocabulary items were carefully selected from lists number nine and
ten, effectively preventing even advanced L2 English speakers from knowing their meanings,
with the exception of a few everyday vocabulary words (e.g. ladle, coaster, etc.).
None of the words selected exceeded three syllables, with 29 of them being monosyllabic
(e.g. fluke) and 31 of them two-syllabled (e.g. cauldron). The full list of the words will be
presented in the appendix B.
Additionally, as mentioned above, the total of 64 words were chosen for the study. Out of
the 64 total words, 32 were words with a concrete meaning (e.g. dill) and the other 32had
abstract meanings (e.g. mirth). Also, 16 words of 32 concrete words were learned through
flashcards, and the other 16 with wordlists. Naturally, of 32 abstract words, 16 words were
presented with flashcards, and the other 16 with wordlists. In turn, 8 of concrete words presented
with flashcards were given L1 definitions, the other 8 L2 definitions. 8 of concrete words
presented with wordlists were given L1 definitions, and the other 8 L2 definitions. The same
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goes for abstract words, in that 8 abstract words presented with flashcards and 8 abstract words
presented with wordlists were given L1 definitions. Also, the other 8 abstract words presented
with flashcards and the other 8 abstract words presented with wordlists were given L2
definitions.
Flashcards. Two types of flashcards were used: flashcards with L1 definitions and
flashcards with L2 definitions. The size of the flashcards measured 1.5” × 2.5”. On the front side
of the card were the words, with their definition presented on the back. The example of a word
card with an L1 definition is as follows.

expedite

促进

Front

Back

Needless to say, a card with an L2 definition was identical from the front with the only
difference being the mode of presentation of definition (in this case “to make something happen
sooner”). Furthermore, the above example can also be an example of an abstract word since “to
expedite” is not something tangible. For a concrete word, for example, such word as “minnow”
was presented on the front.
Wordlists. Each wordlist had sixteen words on it. Of the sixteen words, eight words were
presented monolingually, meaning both the words and meanings were presented in English. For
the other eight words, Chinese definitions were provided next to each of them. The size of the
list is 8.5” × 11”, a regular A4 paper. As was the case for the flashcards, on each wordlist, eight
words were concrete words and the other eight words abstract.
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For the wordlists, however, an important feature was added. Depending on the group of
students, the vocabulary words were presented in two different orders (See the appendix B for
more information). This was to control for the so-called order effect of studying vocabulary
through wordlists. In other words, the order of words was intentionally shifted so that all the
participants would not remember the first and last words they encounter better.
Vocabulary test #1. The first vocabulary test was on all 64 words students studied both
by means of flashcards and wordlists. This test was given to the participants upon their first
encounter with the 64 words in the form of an immediate post-test. The words were presented in
English with a blank to their right. Students had to provide the correct definition either in English
or Chinese in the blanks. Although the full version of the first test is provided in the appendix C,
a sample is as follows.
Table 2. A Sample Posttest

1. gill _________________________
2. ewe ________________________
3. garner ______________________
4. tusk ________________________
5. bode ________________________

Although the scoring was expected to be quite troublesome considering the use of
Chinese was also allowed to write down the definition, it was quite straightforward since the
participants mostly adhered to the definitions provided by the researcher. For the sake of clarity,
however, ambiguous or overly general answers were considered incorrect. From the sample
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above, for instance, the answer “sheep” for number two (ewe) was marked as incorrect due to its
general and overarching nature.
Vocabulary test #2. The second vocabulary test was administered as a delayed posttest
one week after the participants’ initial studying of the words. While all the words and the format
were the same as those from the first vocabulary test, there was one variation added to the second
test. That is, the order of the vocabulary that appeared on the test was shifted (See the appendix
C for the full version). This measure was taken in order to prevent the participants from
memorizing the order in which the words had been presented on the previous test, and therefore,
measure students’ retention of the words more accurately.
Distractor activity. An additional activity in which the participants were expected to find
hidden items in an intricate and convoluted drawing was included in the research as a
distractor before the students were to take the first immediate posttest and the second
immediate posttest. A convoluted picture had 15 hidden items that the participants needed
to find. The worksheet used for this activity is also provided in the appendix D.
Procedures
The procedure of this study is given below.
(i)

Instructions and consent forms
All the details of the experiment were explained with the exception of the delayed test,

which would be administered without students’ knowing in order to prevent them from
consciously reviewing the words in advance. The participants were also given the consent form
for participation at this stage.

(ii)

Vocabulary study session #1 (10min’)
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The participants were randomly placed in one of the four groups as shown below.
Table 3. The Grouping of the Participants
Group number
(order of studying)
Group 1
(flashcard-wordlist)
Group 2
(wordlist-flashcard)
Group 3
(flashcard-wordlist)
Group 4
(wordlist-flashcard)

Flashcards

Wordlists

Set 1 & Set 3

Set2 & Set 4

Set 3 & Set 2

Set 4 & Set 1

Set 2 & Set 4

Set 1 & Set 3

Set 4 & Set 1

Set 3 & Set 2

In turn, each group was assigned to a total of four sets of vocabulary words presented in
two formats, flashcards and wordlists, as shown in the table above. Each set had sixteen words in
total, eight concrete words and eight abstract words. Also, of the eight concrete words, four
words were given an L1 definition and the other four an L2 definition. The same is true for
abstract words. This can be summarized visually as below.
Table 4. The Make-up of Each Vocabulary Set
Set ______ (n=16)
Concrete words / L1 definition (n=4)
Abstract words / L1 definition (n=4)
Concrete words / L2 definition (n=4)
Abstract words / L2 definition (n=4)

Regardless of whether the words are presented in the form of flashcards or wordlists, the
sets with the same number (e.g. set 1 from flashcards and set 1 from wordlists) contained the
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same words, but just different vocabulary learning strategies (wordlists vs flashcards). Also, only
two sets (32 words) were studied at this stage. Groups 1 and 3 studied the first 32 words by using
flashcards while groups 2 and 4 did so with wordlists. Exactly ten minutes was allocated for this
stage, and no use of electronic devices was allowed. The participants were also informed that this
study session is individual without any discussion with their peers. Since the focus of this study
is on the retention of vocabulary words and their meaning, the participants were also advised not
to worry about how to spell and pronounce the words. This measure was taken so that they can
save time and memorize as many words as possible within ten minutes.
(iii)

Distractor activity #1 (5 min’)

On the day when students were supposed to take the first test, they studied 32 words first.
Once they had finished studying the initial 32 words for ten minutes, they were directed to
engage in a distractor activity before taking the immediate posttest. The time they were required
to take to do this activity was five minutes, after which they were provided with the second 32
words. There was a total of 15 items the participants had to find in a complicated picture.
(iv)

Immediate post-test #1 (10 min’)
The immediate posttest was given to the subjects once they had completed five minutes

of distraction activity. This test was on the 32 words the participants came across at stage (ii).
The words were provided with a blank next to them, and students were allowed flexibility to use
either English or Chinese to write down the definitions in the blanks within 10 minutes. The
participants were seated far enough from each other so that they cannot converse with each other
or peek at each other’s test sheets since doing so would have negatively affected the testing
results and contravened the original purpose of this study.
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Vocabulary study session #2 (10 min’)

(v)

The participants are repeating what they have done in stage (ii). However, this time, they
were given the second 32 words. Additionally, groups 1 and 3 are studying words with wordlists
this time while groups 2 and 4 with flashcards. Exactly ten minutes was given to the subjects,
with all the same restrictions from (ii) applying.
(vi)

Distractor activity #2 (5 min’)

Upon spending another 10 minutes to memorize the second 32 words, the participants
were given the same distractor activity as the one in step (iii) and asked to find the remaining
items for another five minutes. Once time was up, the participants were given the second part of
the immediate posttest. This worksheet used for this activity is also provided in the appendix D.
(vii)

Immediate post-test #2 (10 min’)

The second immediate posttest was conducted in the same manner as (iv). After students
take the second test, they were told that there would be a second session one week later.
However, no information about the delayed posttest was revealed at this stage.
(viii)

Delayed post-test (10 min’)

Exactly one week after the immediate posttests, the same subjects were given a delayed
posttest on all the words that they studied with set 1, 2, 3, and 4. Therefore, there were in total of
64 words to be tested on for each individual. The most important thing was that students were
not supposed to know about this delayed posttest at any point before this final stage. In addition,
the order in which the words were presented was different between the immediate posttests and
the delayed posttest to prevent the participants wildly guessing the definitions of the words based
on the location of the words on the test.
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IV. Results
Before describing the results from the current study category by category, the table below
demonstrates the overall outcome of the study. The mean scores (M) are demonstrated in the
parentheses.
Table 5. Overall Results
Immediate posttest

Delayed posttest

Flashcards vs. Wordlists

Flashcard (M=13.08)
Wordlist (M=14.13)

Flashcard (M= 4.04)
Wordlist (M= 3)

L1 definition vs. L2 definition

(p-value: 0.53 > 0.05)
L1 definition (M= 17.75)
L2 definition (M= 9.58)

(p-value: 0.32 > 0.05)
L1 definition (M= 4.92)
L2 definition (M= 2.13)

(p-value: 2.21195E-05 <0.05)
Abstract (M= 12.46)
Concrete (M= 14.88)

(p-value: 0.01 < 0.05)
Abstract (M= 1.96)
Concrete (M= 5.08)

Flashcard vs. Wordlists
(concrete words)

(p-value: 0.12 > 0.05)
Flashcard (M= 7.58)
Wordlist (M= 7)

(p-value: 0.0001 < 0.05)
Flashcard (M= 3.04)
Wordlist (M= 2)

Flashcards vs. Wordlists
(abstract words)

(p-value: 0.50 > 0.05)
Flashcard (M= 6)
Wordlist (M= 6.5)

(p-value: 0.17 > 0.05)
Flashcard (M= 0.96)
Wordlist (M= 1)

L1 definition vs. L2 definition
(concrete words)

(p-value: 0.58 > 0.05)
L1 definition (M=9.75)
L2 definition (M= 4.88)

(p-value: 0.92 > 0.05)
L1 definition (M= 3.88)
L2 definition (M= 1.21)

L1 definition vs. L2definition
(abstract words)

(p-value: 9.70E-07 < 0.05)
L1 definition (M= 7.83)
L2 definition (M= 4.67)

(p-value: 0.009 < 0.05)
L1 definition (M= 0.92)
L2 definition (M= 1.04)

Concrete vs. Abstract

(p-value: 0.003 < 0.05)
(p-value: 0.79 > 0.05)
All the results above were produced through a paired t-test. The total score for each section is 32.
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Result 1: Immediate and Delayed Posttests on Wordlists vs. Flashcards
In order to demonstrate the possible differences in the efficacy of wordlists and
flashcards, an equal variance assumed paired t-test was conducted. From the immediate posttest,
there was no statistically significant difference (t [46] = 2.01; p>0.05) between the scores for
flashcards (M=13.08; SD=22.78) and wordlists (M=14.13; SD=42.55) from the immediate
posttest. The same pattern persisted in the delayed posttest as well. There was also no significant
difference (t [46] = 2.01; p > 0.05) in the scores for flashcards (M=4.04; SD=19.87) and
wordlists (M=3; SD=9.30). These results suggest that the use of flashcards and wordlists did not
bring about a statistically significant difference in students’ short-term and long-term test scores.
Result 2: Immediate and Delayed Posttests on L1 Definitions vs. L2 Definitions
To show the potentially distinct efficacies of L1 definitions and L2 definitions, an equal
variance assumed paired t-test was used. From the immediate posttest, there was a significant
difference (t [46] =2.01; p < 0.05) in the scores for L1 definitions (M= 17.75; SD= 33.41) and L2
definitions (M=9.58; SD=38.34). Even on the delayed posttest, there was a statistically
significant difference (t [46] = 2.01; p < 0.05) in the scores for L1 definitions (M=4.92;
SD=15.82) and L2 definitions (M=2.13; SD=10.20). The results suggest that the provision of L1
definitions produced a longer vocabulary retention on both the short-term and long-term tests.
Result 3: Immediate and Delayed Posttests on Concrete Words vs. Abstract Words
Between concrete words and abstract words, concrete words tended to be remembered
better. Interestingly, however, this pattern emerged only during the delayed posttest, but not
during the immediate posttest. An equal variance assumed paired t-test was done in order to
reveal the probable differences between the retention of concrete words and that of abstract
words. During the immediate posttest, there was no significant difference (t [46] = 2.01; p >
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0.05) in the scores for concrete words (M=14.87; SD=25.59) and abstract words (M=12.46; SD=
31.48). During the delayed posttest, which was analyzed through an unequal variance assumed ttest, however, there appears a statistically significant difference (t [46] =1.68; p < 0.05) in the
scores for concrete words (M=5.08; SD=17.04) and abstract words (M=1.96; SD=8.65). These
results signify that in the long term, the concrete words are better remembered compared to
abstract words.
Result 4: Concrete/Abstract Words with Wordlists/Flashcards
An equal variance assumed paired t-test was conducted to check how the adoption of
wordlists and flashcards would impact the retention of concrete and abstract words. There was
no significant difference found between the concrete words and abstract words memorized
through wordlists and flashcards. To begin with concrete words from the immediate posttest,
there was no significant difference (t [46] =2.01; p >0.05) between concrete words memorized
through flashcards (M=7.58; SD=11.21) and those studied with wordlists (M=7; SD=6.70). The
same was true for the delayed posttest. No significant difference (t [46] =2.01; p >0.05) was
detected between the concrete words studied with flashcards (M=3.04; SD=9.17) and those
learned with wordlists (M=2; SD=4.52). It can be inferred that the choice between flashcards and
wordlists did not have a great deal of influence on students’ retention of concrete and abstract
words.
A similar result arose for the abstract words. No significant difference (t [46] = 2.01; p>
0.05) was discovered during the immediate posttest between the scores for abstract words
memorized through flashcards (M=6; SD=7.91) and those studied with wordlists (M=6.5;
SD=12). Even during the delayed posttest, there was little difference (t [46] =2.01; p> 0.05)in
scores of abstract words studied with flashcards (M=1; SD=2.87) and those with wordlists
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(M=0.96; SD=2.22). These results once again consolidate the inference that the use of flashcards
or wordlists does not play an important role in the retention of concrete/abstract words.
Result 5: Concrete/Abstract Words with L1 Definitions/L2 Definitions
Moving on to the influence that the choosing of either L1 definitions or L2 definitions
may have on the retention of concrete/abstract words, two opposite patterns have emerged. As
before, the paired t-test has been conducted. First, during the immediate posttest, there was a
significant difference (t [46] =2.01; p< 0.05) between the scores of concrete words learned
through L1 (M=9.75; SD=10.20) and those learned through L2 (M=4.88; SD=7.68). This
significant difference (t [46] =1.68, p <0.05) remains during the delayed posttest as well in which
the scores for concrete words learned from L1 (M=3.88; SD=8.20) and concrete words learned
from L2 (M=1.21; SD=2.69), evidently demonstrate the significant difference.
Interestingly, this significant difference cannot be found with abstract words. Initially,
during the immediate posttest, there seems to be a difference (t [46] = 2.01; p<0.05)between the
scores of abstract words studied with L1 definitions (M=7.83; SD=11.19) and those learned with
L2 definitions (M=4.67; SD=14.14). However, this difference disappears during the delayed
posttest. There is not a statistically significant difference (t [46] =2.01; p>0.05) between scores
for abstract words studied with L1 (M=1.04; SD=2.13) and the scores for abstract words learned
through L2 (M=0.92; SD=2.86). These results indicate that the distinctionbetweenL1 definitions
and L2 definitions has a bigger impact on concrete words rather than abstract words. In other
words, the provision of L1 definitions seems to produce higher test scoresfor concrete words but
not for abstract words.
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V. Discussion
The discussion part will comprise of four main parts. The first part will be concerned
with the comparison between efficacy of flashcards and wordlists, the second part the
effectiveness of L1/L2 definitions, and the third part the retention of concrete and abstract words.
Finally, the last part will discuss the impact of such variables as flashcards, wordlists, L1
definitions and L2 definitions over the retention of concrete words and abstract words.
Flashcards vs. Wordlists
As unraveled in the previous section, there was no statistically significant difference in
the average scores of words studied with flashcards and wordlists both during the immediate
posttest and the delayed posttest. This result, somewhat unexpected, contrasts with a horde of
previous studies supporting the superior efficacy of flashcards (Komachali, M. E., & Khodareza,
M., 2012; Mondria & Mondria-de Vries, 1994; Schmitt & Schmitt, 1995). Although computerbased vocabulary learning strategy, which eventually turned out to trump both flashcards and
wordlists, was also included, Nakata (2008) also found that the use of flashcards was more
conducive to a longer retention in comparison to using wordlists. Since the effectiveness of
flashcards has been quite widely recognized, sometimes even at the expense of wordlists, this
lack of distinction in efficacy is somewhat puzzling. However, there are some factors that need
to be taken into consideration before rashly concluding that flashcards and wordlists produce
equal results on the tests.
First of all, it is worth remembering that the participants of this particular study were
international students from China. As Yang and Dai (2011) stated, the Chinese tend to heavily
rely on the use of wordlists to memorize unknown vocabulary words. In fact, the memorization
of wordlists is so deeply rooted that many Chinese students think that this is the one and only
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strategy available for learning vocabulary in foreign languages. Cortazzi and Jin (1996) made a
similar observation by saying that accumulating knowledge by memorizing, whether students
understand or not, vocabulary, grammar, etc. is more important in the Chinese culture. Given this
cultural aspect of China, which places a great deal of emphasis on memorizing lists of words,
one should not jump to the conclusion that the flashcards and wordlists never bring about
different test results. The participants and the culture from which they come should also be
considered.
Also, it should be noted that the circumstance under which the twenty-four participants
memorized all the sixty-four words, through flashcards or wordlists, was very constricted in
terms of time. In this situation, wordlists may have held more advantages than flashcards since
the participants could see all the words laid out on the same page. On the other hand, it took
more effort for the participants to memorize the given words with flashcards since they had to
shuffle, flip, and organize the cards in a limited amount of time. Although a formal survey was
not conducted on the participants, many participants voiced their dissatisfaction with flashcards
at the end of the study session due to their time-consuming nature. Some participants were even
in favor of wordlists at the expense of flashcards for the reason given above-that the words are
before their eyes already without any need to manipulate them. This preference for wordlists was
partially reflected, though not statistically significant, on the immediate posttest. The average
score for the words memorized through flashcards was 13.08 while the average score for the
words studied with wordlists was 14.13. However, the P-value for this result is at 0.53, which is
way above the acceptable level of 0.05. Nevertheless, it appears that some individuals did better
on the immediate posttest after studying wordlists than others.
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However, looking at the results from the delayed posttest, in which the average score
from flashcards is slightly higher than that from wordlists, albeit it is not statistically significant
either, it might be inferred that the words memorized by wordlists either did not remain for a
longer period of time in the participants’ memory or the order effect interfered with the
participants’ memory since the delayed posttest presented the words in a slightly different order
from the immediate posttest, thus counterbalancing the items.
Also, before declaring that the flashcards did not work well for this group of students,
two more factors should be considered: personalization and motivation resulting from it. The
flashcards, as well as the wordlists, used in the current study were simply imposed on the
students externally by the researcher. Due to the time constraint of the study, the participants did
not have any opportunity to create their own wordlists or flashcards. Cordova and Lepper (1996),
however, found that personalization not only increases students’ intrinsic motivation but also
engages students into a deeper learning of content. As students did not partake in creating the
flashcards or wordlists, the level of the participants’ intrinsic motivation may have been low,
thus explaining the unusually low average scores, setting aside the insufficient time provided for
the students to memorize the words.
Another explanation of the not-so-satisfactory efficacy of flashcards may be explained by
the fact that the participants only had a chance to use them once. Unlike wordlists, which are
quite often used for cramming traditionally, flashcards are meant to be reviewed for a longer
course of time. Kornell (2009) found that spacing learning events apart works especially well for
flashcards, adding that flashcards are not meant to be used for cramming on the last day before
the test. However, cramming with flashcards is exactly what the participants were expected to do
for the current study. Therefore, the results of this study might have been different if students had
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been to be exposed to the vocabulary words on several occasions. For future studies, this specific
piece of information will have to be kept in mind so that a more exact comparison can be made.
Last but not least, the number of vocabulary items may have been overwhelming to the students
considering the level of words that were supposed to be memorized. Research (Rodgers, 1969;
Higa, 1965) shows that vocabulary difficulty increases under the following conditions. First,
vocabulary can be perceived to be difficult when there is a clear time limitation. Second, when
recall, as well as recognition, is required of learners, vocabulary can be sensed to be more
difficult. Lastly, the words are perceived to be difficult when theyare, in fact, difficult.
Interestingly, all these three conditions were included in the current study. Unmistakably, there
was a clear time limit of 10 minutes, during which time the participants were required to
memorize 32 words at a time. Also, both the immediate and delayed posttests demanded that
students write down the meaning of the words in the blanks, thus recall as well as recognition.
Finally, the words chosen for this study came from the 9th and 10th 1,000 words, meaning these
words are inherently difficult and unfamiliar to most of the participants. These factors may
explain the lack of distinction in terms of efficacy between flashcards and wordlists and
extremely low scores most of the participants attained on the tests.
L1 Definitions vs. L2 Definitions
Even before the data were collected, it had been hypothesized that the inclusion of L1
(Chinese) definitions would result in a higher average test score, and that is why the result from
the current study is quite reassuring. Turns out, the use of L1 definitions did indeed produce a
higher average score both on the immediate posttest and delayed posttest, and the p-value of this
result falls well below the confidence interval of 0.05 by a landslide. Several implications can be
elicited from this, possibly seemingly unsurprising and even mundane, result.
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Since the difference in efficacy of L1 definitions and L2 definitions is significant, this
contravenes the long-held belief that all the definitions should be given in the target language.
What Liu (2008) implied in his article, that the use of L1 in L2 vocabulary learning should not be
rejected completely,resonates here as well, especially for adult learners. Knight (1994) found that
students who studied with bilingual dictionaries achieved a high reading level and retained many
vocabulary words. Because the current study clearly and definitively demonstrates the
superiority of the use of L1 definitions, blindly insisting the use of L2 (or target language)
definitions in vocabulary learning should be avoided.
Immediate student responses, as was the case for the previous “flashcard vs. wordlist”
issue, provided a valuable insight into why the retention of vocabulary may be stronger when it
is studied with the assistance of L1 definitions. Many students vocalized their opinions that the
use of L1 (Chinese) definitions was more facilitative for them because many Chinese words are
relatively shorter than those of other languages. McWhorter (2012), in his book “What Language
Is,” clearly states that Chinese is an analytic language, along with some Southeast Asian
languages like Thai, whose vocabulary words do not usually take on prefixes and suffixes.
Therefore, its words tend to be shorter, being monosyllabic or disyllabic, with three-syllablewords being considered long (p. 171). For instance, the English word “orangutan,” which
contains four syllables is reduced to “xingxing (猩猩)” in Chinese with only two syllables. On
the other hand, English vocabulary words, though not always, usually involve multiple syllables
and sometimes even prefixes and suffixes. Given this situation, it will be worth considering if the
results would be the same as Chinese even when a study involved participants speaking
agglutinative languages in which multiple syllables are commonly combined to create words, as
in Finnish, Hungarian, and Turkish.
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Although the superiority of L1 definitions in vocabulary learning seems to have been well
corroborated through the current study, another valuable aspect emerged on the flipside.
Although the use of L1 definitions did lead to higher test scores with the majority of the students
on both the immediate posttest and the delayed posttest, this did not affect advanced-level
students very much. In the table 6 below are presented the immediate posttest and delayed test
scores of all the 24 participants and how they did under an L1 definition condition and L2
definition condition respectively.
Table 6. Participants’ Scores on L1/L2 Definitions
Student
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U
V
W
X

Immediate
PosttestL1(max=32)
9
19
29
22
17
11
16
18
27
14
30
12
18
18
18
19
15
26
14
16
19
18
8
13

Immediate
Posttest L2
(max=32)
4
15
8
14
2
3
14
13
20
7
7
10
4
7
4
12
3
27
6
6
14
5
8
17

delayed posttest
L1(max=32)
4
9
3
9
5
1
2
2
11
8
9
1
4
2
1
5
5
17
4
7
2
1
1
5

delayed posttest
L2 (max=32)
0
3
1
3
0
1
1
0
7
1
3
1
1
3
0
0
0
14
1
2
1
1
0
7
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In the table 6above, the majority of the participants scored higher under the condition of
L1 definitions compared to L2 definitions on the immediate posttest. Moreover, this pattern
extends into the delayed posttest. However, two students, anonymously coded as “R” and “X”
respectively, stand out. Student “R” is conspicuous in that her scores continue to be high
throughout the sessions. More to the point, however, there is only a slight difference between her
scores from memorizing L1 definitions and from memorizing L2 definitions. On the immediate
posttest, her L2 score is even higher than her L1 score. Student “X,” likewise, shows a similar
pattern, but to an even further degree in that her L2 scores are consistently higher than her L1
scores, although her overall scores were not as high as those of student “R.”
This idiosyncrasy-namely these two students’ receiving higher, or only slightly lower,
scores with L2 definitions than with L1 definitions, can be explicated by their proficiency level.
Elgort (2012) found, in her study involving 121 second language English learners from Russia,
that the scores on a vocabulary size test were significantly higher when the definitions were
given in L1, in this case Russian. What is more relevant to the current study, however, is that this
pattern was more applicable to lower-level students. For advanced learners, the difference in the
effects of L1 definitions and L2 definitions was not conspicuous. Indeed, students “R” and “X”
from the current study are the students with the highest proficiency level, with student “R” being
a graduate student, and “X” an undergraduate, but having spent many years in an Englishspeaking country already. Therefore, with regard to students with higher proficiency level, the
presentation of both L1 definitions and L2 definitions can be equally effective since they have
more linguistic resources to tackle both of them. A similar result came up in another research
report (Chen, 1990). In a study concerning 96 Cantonese students, a response time was measured
for naming items in pictures in English. These participants were recruited from four different
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grade levels: grade 2, 4, 6, and college. Since these students learned English steadily throughout
their school years, the age automatically means their proficiency level in this case. It turns out
that the response time in English decreases as the grade level goes up (2.112, 1.875, 1.528, and
1.007 msec. respectively) (p. 282). This, again, proves that advanced learners feel more
comfortable with learning new vocabulary words through the target language compared to
beginning-level students. On the other end of spectrum, on the other hand, the use of L1 needs to
be maintained as Grace (1998) argued. As mentioned in the literature review, Grace proposed
that the use of learners’ first language should not be shunned when they are at the beginning
level of the target language until they can successfully make an association between words and
their meaning.
Abstract Words vs. Concrete Words
In terms of the difference between the retention of words with concrete meanings and
words with abstract meanings, the distinction appears only during the delayed posttest (p <0.01),
but not on the immediate posttest (p >0.05). Therefore, it can be inferred that the concrete words,
indeed, are more likely to be remembered by learners for a longer period of time compared to
abstract words. This outcome was supported by the extremely low p-value (0.0001) of the
delayed posttest, which falls well below the acceptable confidence interval of 0.01 and 0.05.
It is also worth noting that this result is in line with the results from previous research that
attempted to shed light on the differences in the length of retention between concrete words and
abstract words. Duke and Bastian (1966) stated that significantly more words with concrete
meanings were recalled in comparison to abstract words. Walker and Hulme (1999) similarly
found that concrete words are easier to recall than abstract words. Winograd, Cohen, and Barresi
(1976) elucidated how concrete words are better remembered through semantic recognition, free
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recall, and memory. Indeed, the words with concrete meanings seem to have an advantage over
abstract words when it comes to long-term retention. This also goes against the finding by
Richmond and Ninch (1977) stating that concreteness and abstractness of vocabulary words do
not play a significant role in word learning.
Given this circumstance, another important question arises-why, then, are the concrete
words better retained than abstract words in general? Paivio and Clark (1991) proposes a
possible explanation in response to this very question. According to his study, human brain has
“logogen” and “imagen.” “Logogen” is in charge of processing verbal, speech-related
information, while “imagen” imaginal, pictorial information. Both concrete and abstract words
are processed through “logogen.” However, only concrete words can be processed through
“imagen.” This explains why, in general, concrete words are better remembered than abstract
words. Not only the meaning is registered in the brain, so is their imagery when concrete words
are acquired or learned. Kounios and Holcomb (1994) puts forth a similar result with a slightly
different perspective. According to them, both concrete words and abstract words are processed
through the left brain, which is responsible for analytical thinking and verbal process. However,
analogous to the distinction between “logogen” and “imagen,” only concrete words are
registered in the right brain, which is accountable for retaining images. This parallelism between
Pavio’s study and that of Kounios and Holcomb accounts for the superior retention of concrete
words over the retention of abstract words.
As analyzing the data, however, another interesting pattern also emerged. As can be seen
in the figure below, even among the words with concrete meanings, words related to Chinese
culinary culture, such as “leek”, “ewe”, and “coaster”, were better retained than others. The only
exception to this tendency is “goof,” which, although it can also be conjectured, has a quite
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unforgettable meaning. Below are presented the concrete words the participants had to memorize
and the number of participants who remembered them correctly. Note also that the total number
of participants is 24.
Table 7. The Number of Participants that Guessed the Concrete Words Correctly
Concrete
words
ewe
leek
coaster
goof
shard
dill
molar
kiln
talon
lapel
minnow
curd
crib
quack
tusk
sieve
venison
ladle
chum
cog
cauldron
gash
navel
dinghy
deluge
eave
mane
twig
tawdry
gill
visor
dapple

Number of people who remembered the meaning
(n=24)
12
12
10
10
7
7
6
5
5
5
5
4
4
4
3
3
2
2
2
2
2
2
2
1
1
1
1
1
1
0
0
0

As can be seen above, among the concrete words, “ewe (n=12),” “leek (n=12),”
“coaster(n=10),” and “goof (n=10)” are the only words that were retained by a double-digit
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number of participants on the delayed posttest. Though academic journals that investigate this
particular issue is non-existent, it can be speculated that, especially considering the demographic
of the participants, words related to the ingredients of Chinese cuisine (e.g. leek, ewe) and teadrinking culture (e.g. coaster) were better remembered. The relationship between such cultural
aspects as cooking/food and the degree with which the retention of specific words is facilitated
could be a great topic of a future paper.
Though not related to Chinese culinary or tea-drinking culture, the word “goof,” as
mentioned above, is also retained by a number of (approximately 42 percent) participants.
Although hypothetical and tentative, the word “goof,” in a way, evokes a certain set of emotions,
whether it be hilarity, indignancy (possibly from being called one in the past), or casual frivolity
and bantering (of among friends). Altarriba and Basnight-Brown (2011) name these types of
words “emotion words (p.447).” “Goof” is certainly a strong word that is quite indelible once
memorized and evokes an array of emotions. This may be explained by a research result by
Altarriba and Bauer (2004) that emotion words that either describe emotions or arouse emotions
within individuals are retained better.
Abstract/Concrete Words with Flashcards/Wordlists
As mentioned in the result section, neither abstract words nor concrete words are retained
any longer by using either wordlists or flashcards. Concrete words memorized through flashcards
were not retained any better than concrete words studied with wordlists, both on the immediate
posttest and delayed posttest. The same goes for abstract words. Abstract words learned with
flashcards were forgotten as much as abstract words memorized with wordlists. This tendency
can be linked to the same arguments that were made above-that for flashcards to be more
effective, multiple exposures are necessary. Since the participants only had a single opportunity
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to be exposed to the target words, the effectiveness of flashcards may not have had an enough
chance to prove itself. Karpicke and Bauernschmidt (2011) found, in their study involving 96
undergraduate students’ memorizing Swahili words with English definitions, that one study
session with flashcards produced the lowest test average. Also, it was found that the longer the
spacing between word study sessions, the stronger retention was. Given this fact, the current
study was probably not ideal for comparing the efficacy of flashcards and that of wordlists due to
the time constraints and the use of only one study session. The fact that wordlists and flashcards
were prefabricated by the researcher, instead of being created by the participants themselves,
also may have decreased the participants’ fervor, thus negatively affecting a clearer distinction
between the efficacy of flashcards and that of wordlists.
Abstract/Concrete Words with L1/L2 Definitions
The difference in the efficacy of L1 definitions and that of L2 definitions was more
apparent in the case of concrete words, but not for abstract words. While the provision of L1
definitions did produce a higher average score of concrete words both on immediate and delayed
posttest, this pattern was only found on the immediate posttest for abstract words, but not on the
delayed posttest. This is exactly the point at which the difference between concrete words and
abstract words emerges. As predicted by a great deal of research, which demonstrated the
superior long-term retention of concrete words (Duke and Bastian, 1966; Holmes and Langford,
1976; Klee and Eysenck, 1973; Kroll and Marves, 1986; Walker and Hume, 1999; West and
Holcomb, 2000; Winograd, Cohen and Barresi, 1976), the concreteness of vocabulary seemed to
have played a crucial role in words with concrete meanings being retained longer compared to
abstract words. Even with the presence of L1 definitions, words with abstract meanings could not
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fight against the attrition due to the abstract nature of their meanings. This can be seen in the
table below.
Table 8. Participants’ Scores on Abstract/Concrete Words with L1/L2 Definitions
Student
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U
V
W
X
Mean

concrete
L1(delayed)

concrete L2
(delayed)
3
8
3
7
4
1
1
2
9
7
7
1
3
2
1
5
4
10
3
5
1
0
1
5
3.88

0
1
1
2
0
1
1
0
3
1
3
1
1
1
0
0
0
7
0
1
0
1
0
4
1.20

AbstractL1
(delayed)

abstract L2
(delayed)
1
1
0
2
1
0
1
0
2
1
2
0
1
0
0
0
1
7
1
2
1
1
0
0
1.04

0
2
0
1
0
0
0
0
4
0
0
0
0
2
0
0
0
7
1
1
1
0
0
3
0.92

As can be seen above, the retention is the strongest when concrete words are linked to L1
definitions since concrete words are easier to remember than abstract words, and L1 definitions
are more effective, at least for lower-level students, than L2 definitions. The weakest retention
can be found when the most difficult factors are combined; that is, abstract words and L2
definitions. Since abstract words do not evoke any imagery in human brains, unlike concrete
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words, and L2 definitions, unlike L1 definitions, are more difficult to process especially for
beginners, the combination of these two, naturally, produced the lowest test scores.
Limitation of the Current Study
Even though many insights have been gained through the current study, such as the
comparison between flashcards vs. wordlists, L1 definitions vs. L2 definitions, and abstract
words vs. concrete words, and how the use of flashcards/wordlists and L1 definitions/L2
definitions influences the retention of concrete/abstract words, it is not without limitations. The
very first limitation of this study is the small size of the participants. Considering the fact that
this study is quantitative by nature, thus involving a great deal of statistical analyses, a sample
size of forty or more would have produced more reliable and generalizable results. In addition, as
mentioned before, the fact that the study session occurred just once may have done a disservice
to the fair comparison between the efficacy of wordlists and flashcards. For future research that
wants to investigate the efficacy of wordlists and flashcards, preparing multiple study sessions,
possibly using wordlists and flashcards created by the participants themselves, might be a good
idea. Multiple study sessions can ensure that the flashcards are used the way they are supposed to
be, spacing out learning events, and therefore giving the participants plenty of time to internalize
the words and their definitions.
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VI. Conclusion
The current study has produced five major results. First, there was not much statistical
difference between the use of flashcards and the use of wordlists in terms of average scores on
both the immediate posttest and delayed posttest. Second, a significant statistical difference was
found between the use of L1 definitions and the use of L2 definitions on immediate and delayed
posttests. Third, it has been found that the words with concrete meanings are better remembered
than the words with abstract meanings. More interestingly, this result appeared only on the
delayed posttest, but not on the immediate posttest, reaffirming the extant results from previous
research regarding the retention of concrete words and abstract words. Fourth, the use of
flashcards and wordlists did not bring about any different test scores of concrete words and
abstract words respectively. Concrete words memorized through wordlists were not better
retained than concrete words studied through wordlists, and the same pattern was demonstrated
for abstract words. Finally, the use of L1 definitions led to a longer retention of concrete words
both on immediate and delayed posttests while it did not affect the retention of abstract words.
This study offers valuable implications as a first attempt to incorporate three pairs of
variables in one paper-flashcards vs. wordlists, L1 definitions vs. L2 definitions, and concrete
words vs. abstract words. One of the implications is that the use of flashcards and wordlists
should not be viewed as incompatible elements of language study. Although many researchers
have leaned toward supporting the supremacy of the use of flashcards recently, the result from
the current study implies that depending on the culture from which the participants originate, the
use of wordlists can also be useful, if not more effective than flashcards. Also, contingent on the
circumstances under which students memorize words, whether they have enough time to
internalize the words or not, the choice between wordlists and flashcards will have to be made
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wisely. Furthermore, since there was a significant difference between the efficacy of L1
definitions and L2 definitions, the tenacious adherence to the inclusion of L2 definitions (or
definitions given only in the target language) should be questioned. Although there might be
benefits of memorizing words with definitions in the target language, students’ native language,
especially for older learners at a beginning level, did not seem to have any detrimental effects to
vocabulary retention in this study. On the contrary, it led to a higher test average score, except
for two students whose English was more advanced than the rest of the students’. Also, given the
fact that concrete words are better retained than abstract words in general and also with the help
with L1 definitions, better ways to teach and learn abstract words should also be investigated. In
addition, given that the words that have association with China’s culinary culture (e.g. “ewe,”
“leek,” and “coaster”), of all the concrete words, are better remembered than abstract, future
research needs to be done regarding the correlation between students’ facility of memorizing
certain words and their cultural backgrounds.
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Appendix A: Flashcards
1. Flashcards (set 1)
<front>

<back>
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<Front>

<Back>

58

2. Flashcards (set 2)
<Front>

<Back>

59

60
3. Flashcards (set 3)
<Front>

<Back>
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62

4. Flashcards (set 4)
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Appendix B: Wordlists
5. Wordlist (set 1-version 1)

Word
curd
adage
dill
tinker
cog
cajole
cauldron
digress
gill
bode
venison
aegis
ladle
dank
palsy
swindle

Definition
凝乳
A proverb or saying
莳萝
Try to fix or repair something
齿轮
To persuade someone by sweet-talking
釜
Leave the main topic
The breathing organs of fishes
预兆
Meat from a deer
庇护
A large spoon with a long handle for
serving soup
湿
Paralysis, unable to move
骗取

65

6. Wordlist (set 1-version 2)

Word
gill
bode
venison
aegis
ladle
dank
palsy
swindle
curd
adage
dill
tinker
cog
cajole
cauldron
digress

Definition
The breathing organs of fishes
预兆
Meet from a deer
庇护
A large long-handled spoon for serving
soup
湿
Paralysis, unable to move
骗取
凝乳
A proverb or saying
莳萝
Try to fix or repair something
齿轮
To persuade someone by sweet-talking
釜
Leave the main topic
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7. Wordlist (set 2-version 1)

Word
visor
atone
crib
coy
dapple
fawning
gash
giddy
ewe
jeer
kiln
limbo
lapel
omen
molar
qualm

Definition
A stiff brim at the front of a cap
赎罪
A bed for a young child or a baby
怕羞
A patch or spot of color or light
巴结
A long deep cut or wound
头晕
母羊
To make rude remarks or make fun of
窑
An uncertain period of waiting
翻领
An event considered a sign of future
happiness or disaster
磨牙(名词)
A feeling of doubt, worry, or guilt
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8. Wordlist (set 2-version 2)

Word
visor
atone
crib
coy
dapple
fawning
gash
giddy
ewe
jeer
kiln
limbo
lapel
omen
molar
qualm

Definition
A stiff brim at the front of a cap
赎罪
A bed for a young child or a baby
怕羞
A patch or spot of color or light
巴结
A long deep cut or wound
头晕
母羊
To make rude remarks or make fun of
窑
An uncertain period of waiting
翻领
An event considered a sign of future
happiness or disaster
磨牙(名词)
A feeling of doubt, worry, or guilt
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9. Wordlist (set 3-version 1)

Word
reek
shard
rowdy
sieve
parch
quack
mirth
leek
garner
dinghy
catharsis
deluge
caveat
chum
fluke
eave

Definition
To smell bad, stink
碎片
Noisy and lawless
筛
To make dry with heat
庸医
Cheerfulness or happiness
葱
获得
A small boat for recreation or racing
情感的宣泄
A severe flood
警告
A close friend
侥幸
The part of a roof that meets or hangs
over the walls of a building
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10. Wordlist (set 3-version 2)

Word
garner
dinghy
catharsis
deluge
caveat
chum
fluke
eave
reek
shard
rowdy
sieve
parch
quack
mirth
leek

Definition
获得
A small boat for recreation or racing
情感的宣泄
A severe flood
警告
A close friend
侥幸
The part of a roof that meets or hangs
over the walls of a building
To smell bad, stink
碎片
Noisy and lawless
筛
To make dry with heat
庸医
Cheerfulness or amusement
葱
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11. Wordlist (set 4-version 1)

mane
awry
goof
hiatus
twig
tawdry
navel
onus
tusk
trivia
talon
tacky
minnow
kosher
coaster
dearth

Definition
Long hair on the neck of a horse and
lion
歪
A foolish or stupid person
非活动期, 空白期
A small branch of a tree
俗丽的东西
A belly button
责任
长牙 (名词)
Small details of little importance,
unimportant details
鸟的爪
Not attractive or fashionable
桃花鱼
Genuine and real
杯垫
A lack of something , not enough
amount

71

12. Wordlist (set 4-version 2)

Word
tusk
trivia
talon
tacky
minnow
Kosher
coaster
dearth
mane
awry
goof
hiatus
twig
tawdry
navel
onus

Definition
长牙(名词)
Small details of little importance,
unimportant details
鸟的爪
Not attractive or fashionable
桃花鱼
Genuine and real
杯垫
A lack of something, not enough
amount
Long hair on the neck of a horse and
lion
歪
A foolish or stupid person
非活动期, 空白期
A small branch of a tree
俗丽的东西
A belly button
责任
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Appendix C: Posttests
13. Immediate posttest sheet
Vocabulary Test
Please look at the words below and write down the meaning either in English or in Chinese. Make sure to
write the meaning in a legible manner in the blank provided next to each word.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

gill _____________________________
ewe _____________________________
garner __________________________ _
tusk _____________________________
bode _____________________________
jeer ______________________________
dinghy ____________________________
trivia _____________________________
venison ____________________________
kiln ________________________________
catharsis ____________________________
talon _______________________________
aegis _______________________________
limbo _______________________________
deluge ______________________________
tacky _______________________________
ladle ________________________________
lapel ________________________________
caveat ________________________________
minnow _______________________________
dank _________________________________
omen ________________________________
chum ________________________________
kosher ________________________________
palsy __________________________________
molar __________________________________
fluke ___________________________________
coaster __________________________________
swindle __________________________________
qualm ___________________________________
eave _____________________________________
dearth ____________________________________
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

curd ______________________________________
visor ______________________________________
reek ______________________________________
mane _____________________________________
adage _____________________________________
atone _____________________________________
shard ______________________________________
awry _______________________________________
dill _________________________________________
crib _________________________________________
rowdy _______________________________________
goof _________________________________________
tinker ________________________________________
coy ___________________________________________
sieve __________________________________________
hiatus _________________________________________
cog ____________________________________________
dapple _________________________________________
parch ___________________________________________
twig ____________________________________________
cajole ___________________________________________
fawning _________________________________________
quack ____________________________________________
tawdry ___________________________________________
cauldron __________________________________________
gash _____________________________________________
mirth _____________________________________________
navel _____________________________________________
digress ____________________________________________
giddy _____________________________________________
leek ______________________________________________
onus ______________________________________________
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14. Delayed posttest sheet

Vocabulary Test
Please look at the words below and write down the meaning either in English or in Chinese. Make sure to
write the meaning in a legible manner in the blank provided next to each word.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

curd ______________________________________
visor ______________________________________
reek ______________________________________
mane _____________________________________
adage _____________________________________
atone _____________________________________
shard _____________________________________
awry ______________________________________
dill ________________________________________
crib ________________________________________
rowdy ______________________________________
goof _________________________________________
tinker ________________________________________
coy ___________________________________________
sieve __________________________________________
hiatus _________________________________________
cog ____________________________________________
dapple __________________________________________
parch ___________________________________________
twig ____________________________________________
cajole ___________________________________________
fawning ____________________________________________
quack ____________________________________________
tawdry ___________________________________________
cauldron __________________________________________
gash _____________________________________________
mirth _____________________________________________
navel _____________________________________________
digress ____________________________________________
giddy _____________________________________________
leek ______________________________________________
onus ______________________________________________
gill ______________________________________________
ewe ________________________________
garner ______________________________
tusk ________________________________
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

bode _______________________________
jeer ________________________________
dinghy ____________________________
trivia ______________________________
venison _____________________________
kiln _________________________________
catharsis ______________________________
talon _______________________________
aegis ________________________________
limbo ________________________________
deluge _______________________________
tacky _________________________________
ladle _________________________________
lapel _________________________________
caveat ________________________________
minnow _______________________________
dank _________________________________
omen ________________________________
chum ________________________________
kosher ________________________________
palsy __________________________________
molar __________________________________
fluke ___________________________________
coaster __________________________________
swindle __________________________________
qualm ___________________________________
eave _____________________________________
dearth ____________________________________
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Appendix D: Distract Activity
15. In-between activity (Finding items from a picture)
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Appendix E: T-test Results
16. The results from immediate posttests

a. Flashcards vs. Wordlists
t-Test: Two-Sample Assuming Equal Variances

Column1

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Wordlists
14.125
42.548913
24
32.662138
0
46
0.6313891
0.5309113
2.0128956

Column2
Flashcards
13.083333
22.775362
24

b. L1 definitions vs. L2 definitions
t-Test: Two-Sample Assuming Equal Variances

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Column1
L2 definition
9.583333333
38.34057971
24
35.87681159
0
46
-4.72311514
2.21195E-05
2.012895599

Column2
L1 definition
17.75
33.413043
24
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c. Concrete vs. Abstract words
t-Test: Two-Sample Assuming Equal Variances

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Column1
Abstract
12.458333
31.476449
24
28.53442
0
46
-1.567194
0.1239234
2.0128956

Column2
Concrete
14.875
25.592391
24

d. Concrete with Flashcards/Wordlists
t-Test: Two-Sample Assuming Equal Variances

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Column1
Concrete
with
flashcards
7.5833333
11.210145
24
8.9528986
0
46
0.6753448
0.5028376
2.0128956

Column2
Concrete
with
wordlists
7
6.6956522
24
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e. Concrete with L1/L2 definitions
t-Test: Two-Sample Assuming Equal Variances

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Column1
Concrete
with L2
4.875
7.6793478
24
8.9375
0
46
-5.648813
9.70E-07
2.0128956

Column2
Concrete
with L1
9.75
10.195652
24

f. Abstract with Flashcards/Wordlists
t-Test: Two-Sample Assuming Equal Variances

Column1

Column2

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Abstract with
wordlists
6.5
12
24
9.9565217
0
46
0.5489172
0.5857171
2.0128956

Abstract with
flashcards
6
7.9130435
24
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g. Abstract with L1/L2 definitions
t-Test: Two-Sample Assuming Equal Variances

Column1

Column2

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Abstract with
L2
4.6666667
14.144928
24
12.666667
0
46
-3.082207
0.0034662
2.0128956

Abstract with
L1
7.8333333
11.188406
24

Column1

Column2

17. The results from delayed posttests

a. Wordlists vs. Flashcards
t-Test: Two-Sample Assuming Equal Variances

wordlists
Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

3
9.3043478
24
14.586051
0
46
-0.944823
0.3496857
2.0128956

Flashcards
4.0416667
19.867754
24
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b. L1 definitions vs. L2 definitions
t-Test: Two-Sample Assuming Equal Variances

Column1

Column2

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

L2 definition
2.125
10.201087
24
13.009964
0
46
-2.681119
0.0101531
2.0128956

L1 definition
4.9166667
15.818841
24

c. Concrete vs. Abstract
t-Test: Two-Sample Assuming Unequal Variances

Mean
Variance
Observations
Hypothesized Mean Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail

Column1
Abstract
1.9583333
8.6503623
24
1
42
-3.987276
0.0001308
1.6819524

Column2
Concrete
5.0833333
17.036232
24
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d. Concrete with Wordlists/Flashcards
t-Test: Two-Sample Assuming Equal Variances

Column1

Column2

Wordlists
Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

2
4.5217391
24
6.8469203
0
46
-1.379024
0.1745562
2.0128956

Flashcards
3.0416667
9.1721014
24

e. Concrete with L1/L2 definitions
t-Test: Two-Sample Assuming Unequal Variances

Column1

Column2

Mean
Variance
Observations
Hypothesized Mean Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail

L1 definition
3.875
8.201087
24
1
37
2.4736725
0.0090434
1.6870936

L2 definition
1.2083333
2.6938406
24
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f. Abstract with Wordlists/Flashcards
Column1
Mean
Variance
Observations

Wordlists
0.95833333
2.21557971
24

Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

2.54257246
0
46
-0.0905196
0.92826732
2.0128956

Flashcards
1
2.86956522
24

g. Abstract with L1/L2 definitions
t-Test: Two-Sample Assuming Equal Variances

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) two-tail
t Critical two-tail

Column1
L1 definition
0.9166667
2.8623188
24
2.495471
0
46
-0.27411
0.7852275
2.0128956

Column2
L2 definition
1.0416667
2.1286232
24

